Effect of sorafenib on the energy metabolism of hepatocellular carcinoma cells.
Recent data demonstrated that sorafenib impaired the oxidative phosphorylation of a rat myogenic cell line and suggested that this biochemical lesion can contribute to the cardiac toxicity caused by the drug. With the experiments reported here, we verified whether sorafenib inhibits oxidative phosphorylation also in cells from human hepatocellular carcinomas (HCCs), which are treated with this drug. By using the HCC cell lines PLC/PRF/5 and SNU-449 we studied the effects of the drug on ATP cellular levels, oxygen consumption and aerobic glycolysis, a metabolic pathway generally used by neoplastic cells to meet their energy demand. The effect of sorafenib on ATP cellular levels was also studied in cells grown in a glucose-free medium, which only derive their energy from oxidative phosphorylation. We found that at clinically relevant concentrations sorafenib hindered oxidative phosphorylation, whereas at the same time stimulated aerobic glycolysis in glucose-grown cells, thus attenuating the cellular ATP depletion. These results support the impairment of oxidative phosphorylation as a mechanism contributing to the antineoplastic activity of sorafenib in the treatment of HCCs.